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4 Claims. (CI. 33--221) 
! 
lLv invention relates to improvements in astro- 
labes and more particu]ar]y to a pendulum con- 
struction in a type of astrolabe for finding astro- 
nomical latitude and longitude. 
The object of my invention is fo provide a 5 
simple, readily accessible means of contro]ling the 
pendulum action in every direction. 
Another object of my invention is fo provide 
a pendu]um that can be set to permit a pre- 
determined limited action during iks operation. 10 
Sti]l another object of my invention is to pro- 
vide a locking means that wi]] retain the pendu- 
]um in a rigid position, thereby preventing damage 
or injury to the delicate spring arrangement of 
the pendu]um during the transportation of the 
device. 
Other and further obSects of my invention wfll 
become more apparent as the description pro- 
ceeds and when taken in conjunction with the 
drawings in which 
Figure 1 is a perspective outside view of an 
assembled astro]abe mounted on a base, and fllus- 
trating the position of the ]ocking screws that 
control the action of the pendulum within the en- 
closure of the device. 
Figure 2 is a fragmentary cross-sectiona] view 
of the astro]abe taken at the line through the 
observing scope and the lens arrangement thereof. 
Figure S is a framentary cross-sectiona] view 
of the astro]abe taken af the line S--S in Fig- 
ure 2. 
Figure 4 is a cross-sectiona] view of the lock- 
ing screw assembly for the pendu]um. 
Figure 5. is a side view of the outside of the 
locking sciew assemb]y as shown in Figure 4, and 
Figure 6 is a perspective view of the pendu]um 
assemb]y showing the arrangement of the mirror, 
the springs, and the depressions within the side 
of the frame of the pendulum, into which the 
]ocking means engage. 
Similar characters of reference indicate cor- 
responding parts throughout the several views 
and referring now to the saine, the character 10 
shows a main casting forming an enc]osure for 
housing the optica] arrangement and pendulum, 
and having an approximate ¥ shape or contour. 
This main casting 10 is attached fo a main plate 
1 which is of a fiat radial contour and which 
encloses and bouses the azimuth circle and acts 
as a proection for if. There is a tangent screw 
12 shown mounted to the top of the p]ae I I for 
moving the instrument slowly in azimuth. This 
screw device 2 is a]so arranged for disengage- 
ment from the azimuth circ]e for fast motion of 
the azimuth. The azimuth circle is graduated in 
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the conventlonal manner from 0 ° fo 860 ° and is 
attached fo an outer spindle 13 and a spindle 
clamp shown as 14 which allows the azimuth 
circ]e to remain stationary whfle the instrument 
is rotated, or to rotate with the instrument about 
its vertical axis. Obvious]y, the graduations on 
the azimuth circle woudd permit setting the in- 
strument at any desired degree on the azimuth. 
The spind]e 13 is construced in a conventional 
manner consisting of an inner and ouer ruera- 
ber such as are common]y used on surveying 
transits. The ouer portion being fited fo a cuff 
bearing on the base and is attached fo the azi- 
muth circle. The clamp screw 14 keeps the 
15 spind]e from turning afer the azimuth circ]e 
has been zeroed. The inner spind]e is attached 
to the main plate SUlporting the instrument on 
the base which is threaded fo fit the top of the 
tripod or a base 15 as shown, and four ieveling 
20 screws I are shown fo aHow the ievei adjust- 
ment. There are a]so two ievel vials  mounted 
on the plate 11 for the adjustment of the instru- 
ment. 
The body I0 is provided with an observing 
scope shovn as I S which is provided with an 
object lens ceH as shown in Figure 2, a horizontal 
eIHte mirror 1.9 i. mounted on the pendu]um 
, and a lens arrangement 21 a]so forms a part 
of the body 18. There is a]so shown a finder 
scope  which is doweled fo the main castin 
I so that ifs optical center is nearly para]lel 
fo the center of the observing scope I, and a 
smal] adSustab]e mirror is mounted in the botom 
cener of the finder fo refiect the ]ight from the 
8 ]ens fo the eye piece 3 forming a part of the 
finder scope arrangement. 
There is an iHuminating system consisting 
of a battery mounted within a case 2 attached 
to the main. castin I. This battery energises 
40 a light 5 controHed by means of a manua]ly 
operated switch 2 in the conventiona] manner. 
The pendu]um . consists of a ]ight-weiht 
frame assembly supporting a horizontal mirror 
8. If is suspended ai is top by two sers of 
4 ]eaf springs. One set of springs  al]ows a for- 
ward and backward motion of the pendulum, 
whi]e the other set o springs S a]]ows for side- 
ways motion. There are four vanes 8 attached 
fo the bottom of the pendu]um frame be]ow the 
0 mirror 18 and hang between the vanes of the 
dampening device fixed fo the main plate, and 
thus all motion of the pendulum is air dampened 
in a small c]earing space between the vanes 2 
 and the vanes of the dampening device. 
There are shown four pendulum ]ocking screws 



30 mounted on opposite sides of the main caSting 
10. These screws. 3|) fit into cone shaped de- 
pessi0ns shown as 3| which are disposed within 
the .pendulum Ira.me 20, and are employed for 
securely locking the pendulum 28 when the 5 
device is transported, and prevent damage or 
injury to the leaf springs 2] and 28 supporting 
the pendulum. 
In Figures 4 and 5 I show a detailed con- 
struction o£ these, pendulum.locking screws . 10 
in which the screw threadedly engages a bushing 
32,. which in turn threadedly engages the .main 
casting | and which is provided with a lock nut 
33. The outwardly extending fianges of the 
bushing 32 and the lock nut 33 are shown pro- 15 
vided with apertures 34 for engagement of the 
locking pins (not shown). The. conical point 
of the screw  engages the depression .3| in the 
pendulum frame 20. Thependulum 2 is Iocked 
within the.enclosure formed by the main casting 
|9 by turning the screw 30 to engage the conicàI 
point 3 - and put it int0 engagement with the 
depression. 3| in .the pendulum 20. The screw 
30 égages the bushing. 32 and is locked.intó 
fixed position by means 6ï the nut 33, thus dis- 
engag.ement.bf he conical ppint 5 with the 
dep-essi0n 3.| to a small degree, wiI1 permit con- 
troled action o£ the pendulum29 and limit 
movement forward, backwardl as well as side- 
.waYs. 
In the chosen embodiment o£ my invention 
thère are £eatures not hereto£ore disclosed in 
the prioï art. ttowever, I ara fully cognizant 
f the fact tht mny changes in the form and 
configuration of the comportent parts maY be 
ruade Vithout in any way affecting their ef- 
ficiency or operativeness, and I reserve the right 
to make such changes as I may demn necessary 
or convenient without departing £rom the spirit 
o£ my invention or the scope of the appended 
claims. 
Having thus described my invention, what 
claire and desire to secure by Letters Patent in 
the United States is: 
1. A pendulum controlling and retaining means 
comprising a main body, said body comprising a 
plurality oflocking screws disposed in ad]ustable 
beaïings mounted in said body in opposite rela- 
tion to one another, said screws, provided With 
conïcal points disposed inwardly, a correspond- 
ing number of concave depressions arranged 
within the side o£ said pendulUm, the Conical 
points of said screws registering with said con- 
cave depression, and means £or retaining said 
screws in any pre-determined fixed position 
within said bearings for the control of said pen- 
dulum. 
2. A pendulum controlling and retaining means 
comprising a main body, a plurality o£ screws dis- 
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posed in bearings adjustable mountd in said 
main body in opposite relation to one another, 
said screws provided with conical points inward- 
ly disposed, a corresponding number oï concave 
depressions disposed within the side waH oï said 
penduIum, the conical points o£ said screws 
rgistering with said conicaI deiressions, and 
means on said screws ïor Iimiting the travel o£ 
said screws in any pre-determined fixed posi- 
tion for the control oï said pendulum. 
3. A pendulum controI1ing and retaining 
means comprising a main body, a plurality of 
locktng screws disposed in bearings threadedly 
mounted in said main body in opposite relation 
to one another, said screws provided with conical 
point inwardIy disposed, a corresponding hum- 
ber of concave depressions provided with the side 
o£ the pendulum ïrame, the conicaI points o£ 
sid screws registering with said concave de- 
o0 pressions, and locking means ïor retaining said 
bearing ïn any ire-determined fixed position 
ïor controlling the m0vemènt of said screws to 
retard the movemnt oï said pendulum. ' 
4. A pendulum controlling and retaining means 
5 comprising a main body, a pIurality oï locking 
screws disposed in adjustably mountd bearings 
mounted in said main body in opposite relation 
one another, two oï said screws mounted near 
the top oï said main body and two near £he bot- 
30 tom o£ said main body, said screws provided with 
conical points inwardly disposed, a correspond- 
ing number oï concave depressions disposed with- 
in the side oï said pendulum, the conical pbints 
o£ said screws reistering with said cOncaVe 
5 pressions, and Iocking means ïor retàinngsaid 
bearings in any pre-determined fixed position 
ïor limiting the movement o£ said screws inther 
contact wfth said penduIum. 
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